Objectives: Only a few studies have been undertaken to analyze the dietary habits of people with cardiovascular diseases. The aim of this study was to evaluate the dietary behaviors of working people who were hospitalized due to experiencing the first acute cardiovascular incident. Material and Methods: In the study, the Functional Activity Questionnaire was used. The study was conducted in 2 groups. The first group included all the men hospitalized during 1 year (January-December 2009) in 2 clinics of cardiology, who were professionally active until the first myocardial infarction (MI). It comprised 243 men aged 26-70 years. The reference group consisted of 403 men, blue-and white-collar workers, aged 35-65 years. Results: The body mass index of the MI patients was significantly higher (p = 0.006). The frequency of consumption of particular products in the MI group and in the reference group differed significantly for 11 of 21 products. The MI patients significantly less frequently reported the daily consumption of fruit, raw vegetables, cheese, vegetable oils and fish. In this group, the consumption of salty (p = 0.0226) or fatty (p < 0.0001) foods was significantly higher. It was shown that, after adjusting for age, education and the type of work, the daily consumption of fish, salads and cooked vegetables, as well as fruit and vegetable oils, significantly reduced the risk of myocardial infarction. An increased MI risk was, in turn, associated with obesity and preference for fatty foods. Conclusions: The authors found that diet significantly modified the MI risk in the examined workers. This indicates that an important aspect of prevention activities among working people should involve education about proper dietary habits. Int J Occup Med Environ Health. 2019;32(6):853-63
INTRODUCTION
Improper diet is one of the classic, modifiable risk factors for cardiovascular diseases (CVDs). The principles of healthy dietary habits recommended by scientific bodies involve the right choice of products from different food groups, in accordance with the Pyramid of Healthy Nutrition and Physical Activity [1] . According to these principles, promoted in Poland by the National Food and Nutrition Institute, vegetables and fruit (in the correct proportions: three-fourths of vegetables and one-fourth
The impact of different types of diets on the CVD risk and various causes of death was investigated in a metaanalysis by Schwingshack and Hoffmann in 2015 [4] . The analysis included the following types of diets: the Healthy Eating Index (HEI), the Alternate Healthy Eating Index (AHEI), and the Dietary Approaches to Stop Hypertension (DASH). The meta-analysis covered 4 cohort clinical studies on all causes of death, 12 studies on cardiovascular diseases, 6 studies on cancer, 6 studies on type 2 diabetes, and 2 studies on neurodegenerative diseases. The effectiveness of all analyzed diets has been shown to be statistically significant: 45% for cardiovascular diseases and 77% for cancer. However, there was no significant effect of diet on the prevalence of Parkinson's disease. The recently published results of a prospective study on 29 343 male participants of the Health Professionals Follow-up Study and 51 195 women participating in the Nurses' Health Study were used to compare the effects of different diets (AHEI, DASH, AMED) on the CVD risk. During 1 394 702 person-years of observation, 11 793 cases of CVDs were recorded. It was found that the effectiveness of these types of diets was similar; the CVD risk was reduced during each 4-year period by 7-8%. At the same time, the deterioration in the quality of the diet resulted in a significant increase in the CVD risk [5] . Similar results were obtained by Menotti et al. [6] [7] [8] . They analyzed the morbidity and mortality from cardiovascular diseases and cancer, depending on the diet, and demonstrated that the Mediterranean diet tended to reduce the CVD risk. Although the favorable changes in the mortality from CVDs in Poland were observed in the last 20 years, cardiovascular diseases continue to be the leading cause of death (NATPOL 2011), and the mortality rate is constant at a level of approx. 45% [9] [10] [11] . One of the reasons could be an improper diet, because the current dietary habits of Poles differ from those recommended by nutrition experts. One in 5 adult Poles does not eat breakfast every of fruit) accounting for at least a half of the daily food rations should form the basis of proper nutrition. Vegetables and fruit are a source of numerous valuable minerals, vitamins and polyphenols, and they significantly reduce the morbidity and mortality attributable to CVDs, diabetes and cancer. The daily food rations should include cereals (whole-grain in particular), milk and/or dairy products. At the same time, a moderate consumption of meat is recommended. It is further considered desirable to replace meat with fish, legumes and eggs, and to use vegetable oil instead of animal fat. A moderate consumption of sugar and sweets, along with a limited intake of salt, is also recommended [1] . However, it is daily physical activity for at least 30-45 min that constitutes the foundation of the new pyramid. Combined with a well-balanced diet, it can prevent, among other things, the development of overweight and obesity. A spectacular example is Finland where mortality from the ischemic heart disease fell by 55% in men and by 68% in women over the years 1972-1992. Studies have shown that this effect is in 75% explainable by changes in the level of risk factors, and the reduction of serum cholesterol levels in particular. This decrease in mortality was possible owing to changes in the energy balance; the contribution of energy from fat to the total energy intake dropped from 38% to 34%, including the change for saturated fat from 21% to 16%, and polyunsaturated fat from 3% to 5%, and a reduction of the consumption of cholesterol by 16%. During that period, the consumption of fruit doubled, while that of vegetables tripled. These changes in diet, coupled with a reduction of tobacco smoking and a better control of blood pressure, contributed to such a significant decrease in the mortality in Finland [2] . The results of many epidemiological studies suggest that a lower risk of atherosclerosis and CVDs prevails in the populations following Mediterranean-like diets including grains, legumes, vegetables and fruit [3] .
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Unfortunately, no studies have been undertaken to analyze the dietary habits of people with CVDs. Therefore, the aim of this study was to evaluate the dietary behaviors of working people, who were hospitalized due to experiencing the first acute cardiovascular incident.
MATERIAL AND METHODS
The study was performed in all the patients hospitalized due to the first myocardial incident during 1 year (January-December 2009) in 2 clinics of cardiology in Łódź. The total examined group comprised 1053 subjects. These included 243 men aged 26-70 years, who were occupationally active before the first cardiovascular incident. Details of the recruitment, procedure and structure of the study were presented earlier [18] . The investigation of the dietary habits formed part of a project intended to determine the profile of occupational and environmental factors of the patients experiencing the first myocardial infarction, and to assess the relationship of those factors with the cardiac incident. The reference group consisted of 403 men aged 35-65 years, who were blue-and white-collar workers of several factories engaged in various activities. The study was conducted using a questionnaire survey. The research tool was based on the Food Frequency Questionnaire (FFQ) which did not take into account the quantities of the consumed products [19, 20] . The questionnaire included 5 questions about the participants' diet: following a special diet, eating main meals regularly, the daily number of main meals, being prone to salty food (adding salt to dishes), and being prone to fatty food. Additionally, the participants filled out a table showing their preferred food ingredients (21 items) and the frequency of consumption (every day, several times a week, occasionally, never). The quality of nutrition was assessed based on the total scores assigned to the frequency of consumption of 21 products, e.g., for milk, cheese, fruit, vegetables (raw and cooked), and brown bread. Score 4 denoted consum-day, every fourth does not eat the recommended daily minimum of 3 main meals a day, while only 39% of adults eat fruit every day. In that respect, the Polish Central Statistical Office data indicate a decline in consumptionin 2012 (the most recent available data), the annual consumption per capita was 46 kg of fruit, nearly 20% less than in 2002, and for vegetables, the decrease in consumption was 8% year-over-year [12] . In 2014, a questionnaire survey called Diets of Poles was conducted among 943 persons, constituting a representative random sample of adult Polish citizens. It also demonstrated a significant increase in unhealthy eating habits. Twenty percent of the respondents consumed dinner just before their night rest a couple of times a week, 14% of the subjects ate salty snacks at least several times a week, and 56% consumed sweets and pastry, of whom 23% did so every day [13] . The study demonstrated that in the previous year almost every third Pole used a special diet; 26% of those diets were elimination diets, which means reducing or eliminating certain products from the diet. The respondents most often reported limiting the consumption, or total exclusion from their menu, of sugar and sweets (55% of the respondents) and fats (34%). The subjects specified 3 main motives for controlling their dietary intakes: the desire to lose weight, to obey the principles of healthy nutrition, and to reduce ailments and diseases by following a healthy diet [13] . Other studies, involving different groups of subjects (students, seniors), usually checked the participants' knowledge of the principles of rational nutrition, and were meant to establish the proportion of respondents whose dietary habits/practices were in line with the recommendations [14, 15] . The WOBASZ study conducted in 2003-2005 on a representative sample of the general population of Poland, in its fragments referring to people with diagnosed CVDs, also specified only the proportions of the products consumed in quantities corresponding to the guidelines of nutrition experts [16, 17] . IJOMEH 2019;32(6) 856 multivariate regression analysis was performed to adjust for the effect of confounders. All statistical analyzes were performed using the Statistica version 8. Table 1 shows the basic data characterizing both groups of respondents. The men from the reference group were significantly younger than the men with the diagnosis of acute myocardial infarction. Both groups also differed in terms of education and the nature of load at work -the men with higher education and those performing work involving mental load were nearly 4 times more numerous in the MI group compared with the reference group. The body mass index of the MI men was significantly higher. Only approx. 20% of men with MI were of normal weight, and obesity was reported in 33% of the patients. The body weight of the subjects was not correlated with age, either in the MI group (r = -0.097, p > 0.05), or in controls (r = 0.043, p > 0.05). It was found that among the men with MI, the percentage of people with normal weight, overweight or obesity did not differ depending on the type of work performed. However, in the control group, people with normal weight were the most numerous among people working physically, and the least numerous among those performing mental work (p = 0.016), (Figure 1 ). The men with acute myocardial infarction ate an average of 3 main meals a day, while the men from the reference group ate 2 main meals daily (p < 0.0001). In both groups, the number of main meals did not depend on age or the level of education. As regards the men with MI, the authors found that the number of main meals consumed during the day was significantly lower (p = 0.002) in people doing mental work, compared to those performing physical work. In the control group, those with a mixed load at work consumed significantly fewer main meals than those with physical (p = 0.031) or mental (p < 0.001) load (Figure 2 ). In the group of patients with myocardial infarction, compared with the reference group, a significantly higher consumption of salty ing these products every day, and score 1 -never. This way of assessing the quality of diet has been used in previous studies by the authors [21, 22] . The study protocol was approved by the Regional Bioethics Commission of the Nofer Institute of Occupational Medicine in Łódź. The participants were informed about the purpose of the study and gave their written consent to participate in the study.
RESULTS

Statistical analysis
The frequency of consumption of each product, both among the patients with acute myocardial infarction and in the reference group, was calculated using basic methods of descriptive statistics. Both univariate and multivariate logistic regression models were used to determine the risk factors for myocardial infarction. The frequency of consumption of each product, the number of main meals a day, the preference for fatty or salty foods, and body weight were used as explanatory variables, whereas age, education and the type of work were considered as confounding variables. Odds ratios and 95% confidence intervals were calculated for all possible risk factors. Then, the (p = 0.0226) or fatty (p < 0.0001) foods was recorded ( Table 1) . The frequency of consumption of particular products among the men with MI and in the reference group differed significantly for 11 of 21 products ( Table 2 ). The men with MI reported the daily consumption of fruit, raw vegetables, cheese, vegetable fats, vegetables and fish significantly less frequently than those in the reference group. Logistic regression was used to test whether the participants' dietary habits affected the MI risk (Table 3 ). It was found that the MI risk was significantly increased by the reduction of the frequency of consumption of fish, fruit, salads and cooked vegetables. In addition, the MI risk was significantly higher in those people who preferred fatty and/or salty foods. It was shown that, after adjusting for 
DISCUSSION
In Poland, no studies have been undertaken to analyze the dietary habits of people with CVDs. In 2018, a study was published (PURE Study Poland) on the association between dietary patterns and cardiovascular risk factors in the population of Lower Silesia [23] . However, it con-age, education and the type of work, the daily consumption of fish, salads and cooked vegetables, as well as fruit and vegetable oils significantly reduced the risk of myocardial infarction. At the same time, the increase in the MI risk was associated with obesity and preference for fatty foods. (80 g) daily was associated with a 4% lower risk of death from the ischemic heart disease [29] . The mechanism of the protective effects of fruit and vegetables on the cardiovascular system is not entirely clear. It is speculated that the glycemic index, the low energy density and the content of dietary fiber, potassium, folic acid, etc. may be involved [30] . The consumption of vegetable oil, fish, vegetables and fruit is typical of the Mediterranean diet, which significantly reduces the risk of atherosclerosis and CVDs [3, 31] . However, the popularity of this diet observed in the population involved in this study was not large -the daily consumption of vegetable oils was reported by approx. one-fourth of the respondents from the reference group, while in the MI group such a frequency of consumption of vegetable oils was reported only by every tenth respondent. Also, the consumption of fish with the frequency recommended by nutrition experts was declared by no more than one-third of the respondents. It is worth noting that an alarmingly high number of the subjects involved in the study, especially those with MI, were overweight (47.8%) or obese (32.8%), and only 19.4% of the men with the myocardial infarction history had normal body mass. The incidence of obesity in the comparable age groups was greater than that reported in the study by Szponar et al. [32] and in the WOBASZ study [33] . These studies, however, were carried out about 10 years earlier than the current study, and the time lag may possibly explain the differences observed in the growing trend of obesity in Poland [34] . According to the recent data in Poland, overweight and obesity occurs in 49.88% of the population of the Łódź Region, with 52.25% in the general population [35] . It is generally recognized that excessive (in relation to the energy requirement) energy value of food rations is the primary cause of obesity, while the energy requirement is a resultant of physical inactivity in the first place and, to some extent, of age. The 10-year prospective study ATTICA (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) shows that physical inactivity, after eliminating the effects cerned healthy people and indicated a great importance of dietary patterns in the prevention of CVDs. In this study, the authors found the least favorable dietary habits in comparison with the reference group. The patients with MI significantly less frequently reported the daily consumption of fruit, raw vegetables, cheese, vegetable oils and fish. In this group, the consumption of salty (p = 0.0226) or fatty (p < 0.0001) foods was significantly higher. These differences were significant after adjusting for age, education and the type of work. In this study, information about nutrition was collected in a simplified way, so the authors did not obtain detailed quantitative information, but merely data on the frequency of consumption of each product. This method was selected because the information was to be collected from patients after myocardial infarction, often in a grave condition, and a long interview was, therefore, contraindicated. Additionally, it is worth noting that the professional method which entails keeping dietary records for a given period (usually 1 or 3 days) did not make sense because of the uniform hospital diet. A similar method of collecting data on the participants' diet was used in the INTERHEART study [24] . It was conducted in 52 countries and included 12 461 people with the first myocardial infarction, and 14 637 people without CVDs. The questionnaire assessed the frequency of consumption of 19 categories of food products (e.g., fish, eggs, raw and cooked vegetables, fruit, etc.). In spite of using a simplified questionnaire, the results of this research and analysis are consistent with the data provided by other authors, regarding the importance of a balanced diet in reducing the MI risk [24] [25] [26] [27] [28] . The study showed a lower risk of myocardial infarction in the men reporting an everyday consumption of vegetable oils, and a frequent consumption of fish, vegetables and fruit. There is little available data on the benefits associated only with the consumption of fruit and vegetables. The results obtained by Crowe et al. in 8 European countries revealed that the consumption of 1 portion of fruit and vegetables IJOMEH 2019;32 (6) of confounders (such as age, sex, smoking habits, cholesterol, and systolic blood pressure) is a significant risk factor for CVDs [36] . The present study also provided interesting information about the importance of other dietary behaviors as risk factors for MI. In this study, the average number of main meals among the patients with myocardial infarction was significantly higher than in the control group (3 vs. 2). The authors did not find similar studies in literature. However, the data published by Giudice et al. indicated a higher prevalence of the carotid atherosclerotic disease in patients consuming < 2 main meals/day than in those consuming > 2 main meals/day (96.6% vs. 85.7%; p < 0.001) [37] . In the authors' opinion, more plentiful main meals per day give more opportunities to eat too much, which could have been the cause of the more frequent obesity observed in the patients with myocardial infarction. While the simplified method of gathering information about nutrition, which was employed in this study, made it easier to interview patients, it was not possible to precisely determine the type, and especially the amount, of food products and to calculate the indicators characterizing diets, such as the general caloric value, or the amount of energy contributed by individual product groups, which could be seen as a limitation of this study. The strength of the study is, however, the presentation of the frequency of consumption of each product and the prevalence of specified dietary behaviors in the patients with myocardial infarction, and the identification of the MI risk factors related to diet, which can be useful in the development of rational dietary guidelines.
CONCLUSIONS
The authors found that diet significantly modified the risk of MI in the examined workers. This indicates that an important aspect of prevention activities among working people should involve education about proper dietary habits.
